Proteasome inhibitor lactacystin disturbs the intracellular calcium homeostasis of dopamine neurons in ventral mesencephalic cultures.
Ubiquitin proteasome system (UPS) impairment has been implicated in the pathology of Parkinson's disease, but the mechanisms underlying the UPS impairment-induced dopamine (DA) neuron degeneration remain obscure. To test whether calcium homeostasis disturbance is involved in the DA neuronal injury resulting from UPS impairment, we treated the primary ventral mesencephalic (VM) cultures with the proteasome inhibitor lactacystin, and observed its effects on the expression of the gene Homer 1a that is related to calcium homeostasis, and the intracellular free calcium ([Ca2+]i) levels as well as the DA neuron survival. We also investigated a possible role of the L-type voltage dependent calcium channels (L-VDCC) in these events. We found that the lactacystin exposure induced the Homer 1a expression, lowered the [Ca2+]i levels, reduced the depolarization-induced calcium entry and DA release in the VM cultures, and caused a significant DA neuron loss. Activation of L-VDCC by potassium chloride or its agonists alleviated the effects of lactacystin on the [Ca2+]i levels and promoted DA neuron survival, whereas L-VDCC antagonists blocked the depolarization-mediated neuroprotective effect, and at high concentrations the L-VDCC antagonists aggravated the lactacystin-induced DA neuronal injury. These results indicate that calcium homeostasis disturbance may be a novel pathological mechanism leading to DA neuronal injury under conditions of proteasome inhibition.